| ectuore #5

BAR yON

P e



! L5

The stable bagons:
baryon octet

S/Df‘n 72 ba:‘]ons 8 Of SU3)

Y
(8] A P
© £ o
=- THEA -
o 1 —Q —
3 e

o (=]
=" =°

Repre sented éj 3x3 vatric | 2 {lave
- werld.

o= Zo _/L + é g

- ‘ = Ff

Bl =, A |

B Z —-ﬁ"--\lrs_- LVLJ

_— —90 _.?:i\_
" \d ]




2 1S

Chiral Tr‘ams%’or‘ma lions 07[’

barjons

5U&3)X S\)?({,%') 4'r‘ou/\ s-?or‘ma')rioas on

Her‘mr"f'fam 23X wza{r{ces: no) ~ | rear

reall Sq‘(‘\‘ow [Callan, Colentam, Wess & Zuwcino’)

L. € SUL_(%J Re Sk,és)

%\‘ve Ww € SUR) and c\e-?-ivxe;:
LLw = LL/ "B\(_L.' R’ kA_.)

Rut = Wt 4 (LR w)

h vaides a non~ linear re_‘:r&seuc\-qﬁo&_\

o} SUB)x SUC)

Exercise: Show that

) f(t_‘?,u_):-t:"(t_,z,u)

) ‘L:j (LR W= (li', R+; “’)

w) (Ll Ry w) = W Ry W) (L2, Ry, )
where  Law =wWd(la Ry u), By wha Wt (LR, w0y



Talke
Ux) = AfUx)

_ C e AR
U(X) exp(«. (.Z:T_; )

Nown - [inear 4mwr5‘,#or~mq’ﬁ'0w oo( A %r(ues

U- ?ULT.'

Then,

A
B (x) -L—’—,-?—> -‘A(L., <, U(,c.x)) ch) -LL([_,?,M(X))

deﬂ.‘nes (=8 Coms(s&n'{‘ W}#F‘MQ’]H.OH

Jaw.

TFoe o ,/)(oworS : N:(f:)

Na}—i—'& {(z_, R, uctx)) Nex)



4 L5

B uilding blocks :
© N or B

® Covari aont deri vative

2-r(avors'. E/I‘N= (9/,4-11.[;)/\/

5-£lavor~$: @B: 9/,8-& [G,B]

I"" oo : + : -
= (W (Bl ) + u(aﬂ—arr)u)

Exercise: Show that
LR
@,,.N —t “L\.(_L,R,UL)@/_N

D Axial —vecfor Commee_—/-iowt

Wy =% ( WP~ )= W (Bu- i)« )
@ Xi= Gl Fuxte

Fi— FFERurwFL U
Q jm/"’ P o et /'vu’



etc.

LS



5 L[5
TWO ,7P/avor‘ Lajrawﬁn'am R L Y

(+) -

i} - N(C@/—MO)N+ %_ QVZ{XSN
COUH‘HVLS,'

N4
(A-wo) = O(p)

Fossible processes :



7
LO low E”e’ﬁj [Theorewva :
Gofdberjef‘— Treiman Relahon

Gt g )

l‘Vl ”X ‘\VM.\

%A = — .267 £ ©0.003

{!r’om N — Fe_--\je (G-de.mj)

LSL




l%

8 LS_%

13.65£030 (Karlsrohe —Helsimbe )

%tC‘MM: 13.0S +0.08 (DeSwert et GJL)
221 Ot (PST: piowe
—0.0S H ol "D )
C%
Deviohon -?«om QTR LS
27%

Good test og chiral SJVV!MQ‘\VD !
GTR Qu{'OMQ‘l‘iCQ\‘j S‘Q‘*‘\'S-?-"Qd \:73 oﬁ,(')'

Three - 7[){au./or Lc?jr‘anﬁ '@ wv

(1)

o= <B(+Z-mo) B>
~D<LB ¥ 468, B>
- FLB %L, B>
Yp= F+D

F&D yrow (5- dQ_CQ7 f'mcludc'u.j 4‘7}'0'0«45 .

FN 0.6 O= %A""F




LS
0

Com cellafous at hcestola

D) terumag cavice cm <+
T g
—‘_+-_:.__ %ENU Mo - ('QQFL)
L4 v P

Scattering lemgM«S '.

Ti — 41"((4- M= ) Q_,
A
cL = QOQ]{")
M
CC-'_'-' e = O.078 _‘_
g (= ‘)"'r:'.,:'z‘ M
N

Frows PST Towic +H owmndl ™

+09 _3
+ e
Q,{ =~0.1_o, IO ol

Q.00\0

O:",m = O.088S _ 0.0021 Mg



F51 Piom’c H/ydmjen and Devterivmn
Ex’perr'mem{ - [Z2oo(]

0.095 0.090 0.085 -
a [m]
B T
P i e
Hwiddh ey
£ D ' P n
@

'Evuergj Shifts: Deser s S;or‘w\ulc‘ L

{._1
!



I 5

NLO Lajr‘anj:'am: @(Fz)

, NO iSospin ‘Dfeqlt_c'wts

Two _)P[a,woaf

(=)
do = g %% - €2 <ugwu (NDM B Nsie,)
mo

+ 205 LWOLWFS NN - ¢ N ¥y [, WJI N
S e

. Contains "-e,r‘MS‘ rt,’?mducCV\.S M PKW

Ounowuqleus ngne,‘h‘c_ VVLOM&M'{‘S‘,

0= leswn C, - tecwn s\m‘g+s m,, kaaerh‘o-
V\a\,l)v) 4'0 mv\d-
XD = huE
a = v ?-_TN. :—AC(HK‘-Z
2w

C-tervw can be extrected yia N S'oaHeerLS’

or \93 lathece. calculaton.



2 5

= w 4Nl 99 IND

qumuﬁfa o=—+tervmi o 4€94‘o_ﬁ XPT con
repv |+ —prot—v\ FC uL«oleFemoleM’f ewaluah'oa
oo[_ o viaa TN Sm#em'/zﬁ anmcl via Lathc QCD.

[ hree 7[’(61(/0(‘8
;(bm= €, LS LBB DA+ CyLBANLBIS
+Ce €3 X4 BTID
+ b, <3 Lw, Lo, 37 >
+ by LB L, dWH BT
+oy LB YW, 40N B
by €M LBBD

‘+ L



13 LS;
Test of SUR) bredba‘ng loj Querlk_

mosses : Gell- Maun —Okubo relahon

me = W, + cm%-\----
Masses do OCp):

M, = Mo = 4B (O (Ms+2:Th) +Cg (Mgids) +Ce (Wr-was))

My = Mg = 4B ( " +C9'¢"¢‘)
e ma—‘i%o( " + Cp %("CH‘ZW‘S))
Mz = M= 480 ( o+ Cptmnd)~Catdioug))

AL

w1 w1
M + M_ = ks
S Z
— e
2.2% GeY 2.23 GeV !

'\/\r\r\:) is @M-0O velaton Sso Sood ?'
As showw later, Quite a bit o] 2 w]ﬂ@j.

Use viasses amd rahios of guerk weasses +o
fix 3 ot dl 4 Uhlwowns (W, €1, o, ce ).
Cew ~0.2Gey™! Cy ~ 0-06 Geyl ™!




g
NNLO : ©(p3)

LOW EVIQ'?D EXFQVIS‘I'O"J '%\(3/\ \boxl‘jOf/\S'
ho]ops bj one unit at Yo FHuvne . L.'lze‘-?

o be slow(j COMV@'j@A‘(—.
At CQ(IDB) /OOFS become. f.m/bo("fQVI‘IL.

The f:mb’ewz with /ooPS

e "
Er L F‘\ —>
d° - :
I= —t - 13 FV \
Il e (Ev)z-“"f;]) et} PLml

_ L _ b Lo O
_____.)z.é ¥ + Logliw + | Logwa + OMx ) 3

ey mi. (g-vetoglm 43 - fog 3 )

T
FRE . ((L-vsteguw +’-%-Qogw?)} el ¥

Give Yerwms o logwmg o My Sog v, s

No LE ‘POWQC‘ COUVI""I.'A‘B @{‘ loo‘{; !



P: n
X\‘j @
U '\9 LSi
.” i

- \7 L4
c{/—, }(" /‘dﬁ)_

7_ o
P

Ex
Paﬂ Swaal
; G | victua W
L@
Scz-l-ors |
s
porver
s of
Um
e

\
|
t::e-u.a
[\ weo
e
e
vt
Ly

(P
p)Ema
P"Z.
Zmg
=2F
7p + ‘;'z'

,Pz
:M’L
thus F;z .
o U
\
™9 : 4
nMg_: | —Vve
| ‘ Loo&\'j
m
o N % O
P = )
m'L



le

Baocl. 4o ouvr |'n+€.5r‘0tl3:

re P(QC& [ — e :
(P-P)?-ng}ﬂs_ 2mg N'-r’--(E.
d . !
I J i_E_. L =) | - .
@'ﬁ; ’FDL.- H% Mg (U"F ‘5 : F/" }) §

Sam?\e, calculahon:

g A_Af_ \ \
@m)d P":-H.,;Lﬂ'g -r0'.P+-(a

« W AR TN ;
& S @x)° (\b’f‘_h%_'?\?.nru'a)z

shif4 P P-Aw
o0 d
= 2 "\ aX é__l !
o ) @ (M Nwe )

DR B Widk votaehou
=B Ge)

e R i

- —Bf‘Tc My;_- (no LV ch\ruse-«ck,.Fw ls o%g)

L5



V4 LS

Exerciye @ Sheow Lot

S ddf: | Prt
@my P-Mgre —pam4Vt

s 3
= 3 = (W) Me

87

EX/-'Dav\dc'nj Pro{mja{org in Y, Solves Yhe
Coumtiug fm‘o’ewu-

Need to f'mp(emen—;z |l expansion
%rouamu%. Start with fields aad
Lograngions: Steps correspond o
rfglob - b\Juj-P‘wis‘em 4r‘a.vu:7lor‘m atioun.

CL\OOSQ_. A-VQJOCH-? NT,\

L Mg (5 X
B )= e 1+ Byx)

et @
Neg™ . “
/ u+ _erJ—-Sﬁ ?FOJ eclor
rémioves rvest waacs de?%d&«og




8 LS

R edvc'('l' ons !

6,\,”: Covariant Spin
6“,-“ =-—-};.: T
N S =0

LO Log rang (V)

(1) .
i,@_= Ne(dwmD+ §, W.S )N _

Terms O(Ymo) omd lm‘gl«er sla{.gf\-eo( Fo
hisqu order )—-aﬁramjfams.

EC];UQ'Hon o,t meton :
(L D+g, WSe )Ny =0

Chaﬂge, ‘{'o NR norma(i'sa-\-{ou TR T R T,



19 LS

Gives descred :}ﬁ(\ocf:q\SQ'f-Of‘ o7f keauj

fborq'w‘ cle : ;

—-F.r\)‘+ t€

NLO }_Qﬁf&/\/\\jfat/\

(2) Ty 2 2
- @ .
ciod_-_- Nm.ﬁ(b'% o) - e %&gl‘sﬂrﬁb,oﬂwg

T 2
+ € <D 4+ (Cy— 3a ) (VW) 4 C3 .
BMQ

H(r g VIS ST T @y v Ny

Terwis Showing Poers of Wu, come

ﬁfo% ex?:amsfovv %[ ai,c’) .



